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(54) Title: HOLLOW CORE TECHNOLOGY 

(57) Abstract 

A hollow core board for use in various sports 
and a method of forming the same are provided. A 
hollow core board comprises a top outer-shell panel and 
a bottom outer-shell panel that are disposed generally 
parallel to each other. The top and bottom outer-shell 
panels have longitudinal axes. A performed corrugated 
inner panel is sandwiched between and bonded to the 
top and bottom outer-shell panels so as to form a 
plurality of longitudinal cavities between the top and 
bottom outer-shell panels, parallel to the longitudinal 
axes of the outer-shell panels. 1 The resulting structure is; 
largely hollow. The longitudinal cavity provided inside 
the board may be used as: a water chamber to control 
buoyancy of a board used in water sports; a centrifugal 
ballast chamber comprising a tube having centrifugal 
ballast, the centrifugal, ballast traveling inside the tube 
when the board is spun due to centrifugal force, or 
a reinforcing rod chamber for housing fiberglass or 
graphite rod to adjust stiffness of the board. The 
longitudinal cavity may also be used for housing a 
removable fin system or a fully adjustable foot binding 
system. 





BEST AVAILABLE COPY 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States paity to the PCT on the ftont pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


AM 


Armenia 


AT 


Austria. 


AU 


Australia 


AZ 


Azerbaijan 


BA 


Bosnia and Herzegovina 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


C6te d'lvoirc 


CM 


Cameroon 


CN 


China 


CU 


Cuba 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmark 


EE 


Estonia 



ES 

Fl 

FR 

GA 

GB 

GE 

GH 

GN 

GR 

HU 

IE 

IX 

IS 

IT 

JP 

KE 

KG 

KP 

KR 
KZ 
LC 
U 
LK 
LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 



Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 

LT 

LU 

LV 

MC 

MD 

MG 

MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania . 

Russian Federation - 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


SZ 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZVY 


Zimbabwe 



Sweden 
Singapore 



WO 00/09222 



PCMJS99/18010 



-1- 



HOLLOW CORE TECHNOLOGY 

Field of the Invention 
The present invention relates to a corrugated hollow core board technology 
and it£ related consequent features and, more specifically, a hollow core board 
5 especially suitable for use in various boarding sports such as wakeboarding, 
snowboarding, water-skiing, snowskiing, surfing, etc. 

Background of the Invention 
Currently, manufacturers in the boarding sports industry generally use solid 
core compression molding technology. Solid core compression molding technology is 
10 a process typically used to make fiberglass wakeboards, snow skis, and kneeboards. 
For water-sport boards (e.g., wakeboards), the core is of relatively low density 
material (e.g., closed-cell polyurethane foam core), and for snow-sport boards (e.g., 
snowskis, snowboards), the core is of relatively high density material (e.g., fiberglass, 
metal, or composites). In either case, the entire core is essentially solid, with no 
15 cavities within -.the board structure. 

A less common but known method of board construction, is the aluminum 
honeycomb composite technology. The honeycomb composite technology is 
occasionally used for making lightweight snowskis. This process uses an aluminum 
honeycomb core and high-strength composite combined in a vacuum bagging process. 
20 The process is time consuming and expensive. Moreover, although the resultant 
structure is lightweight, because the honeycomb is crushed during manufacture of the 
skis, the resulting structure is it not very strong. Further, since each honeycomb cell 
is very small, they serve no useful non-structural functions. 
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Boards produced by either of the two methods are either solid or 
predominant, solid, and thus redely heavy, rigid, and susce pt «* 
Lne use Also because they are solid or predommantly sohd, it is difficult or 

to "ovide certain Oxtures and features for improve, | 
Stability and performance that would be possible and convenient if the boards 

strong inexpensive to produce, and has improved adjustabdty, versaUhty, . 
performance and additional features as described below. 

Summit »f thft Invention 

. , „ „„ mio »terf hollow core board technology 
The present invention provides a corrugated hollow «> _ mnri<5es a 

panned conugaKd tm»r F-> - , ongiwdin!ll ^ between 

a water chamber, a cemruu S <u mtatablv-adiustable foot 

The water chancer is formed by providtng opemngs on both ends ott 
. long*I ^tysothatw^ 

water chamber and draimng the water 

water sports, by letting - stationary> it ^ subme rge 

once the board is in motion. Thus, while tne o Conversely, as 

- an H more easily enabling the user to stand upright more easily, converse y 
more, and more easily, enau 6 the 
J5 the board begins to travel, the water chamber drams, and the board nses 
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surface. The rate of buoyancy adjustment can be adapted by varying the size and 
number of openings, or by varying the ratio of size or number of openings in the front 
(fore) of the board to the size or number of openings in the rear (aft) of the board. 

The centrifugal ballast chamber is interposed within a longitudinal cavity, is 
closed at each end, and contains movable centrifugal ballast. The centrifugal ballast in 
current embodiments would typically comprise ball bearings or liquid. When a board 
containing the centrifugal ballast chamber is flipped or spun during use, the centrifugal 
ballast radiates toward either or both ends of the centrifugal ballast chamber due to 
centrifugal force, thereby enhancing the momentum of the rotation. 

In another embodiment of this portion of the invention, the centrifugal ballast 
chamber may also be used in a hollow shaft, for example, a hollow golf club having 
centrifugal ballast elastically connected to its proximal (gripping) end. When a user 
swings such a club, the centrifugal ballast flies toward the distal end of the club due to 
centrifugal force, thereby enhancing the momentum of the swing. ' Likewise, the 
centrifugal ballast portion of the invention could be embodied in any sporting board or 
equipment which is rotated in use. 

' The reinforcing rod chamber is interposed within a longitudinal cavity, has an 
opening at either or both ends, and a removable plug or other means for sealing the 
opening The opening allows a reinforcement rod to be inserted into and removed 
20 from the longitudinal reinforcing rod chamber cavity. In current embodiments, the 
rod has a length that runs substantially throughout the length of the reinforcing rod 
chamber. By inserting one or more rods into one or more reinforcing rod chambers 
provided in one or more longitudinal cavities of the board, a user can remforce and 
adjust the rigidity of the board according to the particular application and preferences. 
25 Also by including holes within the walls of the corrugated panel at appropriate 
intervals, the reinforcement rod .chamber, within theboard can. be. oriented diagonally, 
or even perpendicularly relative to the longitudinal cavities and the longitudinal axes 
of outer-shell panels. For example, the board can be made stiffer in general, suffer on 
one side, flexed concavely, flexed convexly, or otherwise varied in its shape, flexure 
or stiffness depending on the functional properties desired by the user. As one 
example in a wakeboard embodiment, if a certain user tends to favor his or her left 
side, the board can be curved slightly and made stiffer by insertion of a reinforcing rod 
on the right side, diagonally, or otherwise, to compensate for the user's inclination. In 
this manner the board is more customizable to specific users, and more versatile. 
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The removable fin system induces . fin box ,o be housed made a longdudr^ 
«*. and a fin to be removably coupled to .be fin box. Beeauae the cavuy for 
fin box is pre-fomred in the buard, rhe removable fin system can be 

conveniently installed in the board.. 

The U and rottUbly-^uaUbl. foot binding system tncludes at on. 
pair of pile, rail secured on the top ou.er-sh.fi pa*. The * are mounted £r 

r-Trrl —en, o t the preaen. mveoUon, me 
bl ^r me binding system poruon 

monger. In conventional binding aysuma, each bmdmg > ««* to urn 
onlyL bolta, and if ev»ju* one of them&ua, -"^J^"^ 
35 result, In com™*, *** the pwem inventm* each hndmg » «curw 
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with at least four bolts and sometimes eight, and at least two or three of them must 
fail for a crash to result. Moreover, unlike conventional boards, the bolts securing the 
• binding to the board are connected to a rail which distributes the force exerted on the 
binding relatively uniformly throughout the length of the board. In contrast, the force 
exerted on the bolt in conventional boards is transmitted to a single, or a single pair of 
discrete threaded housings, and the force is not distributed. Further, because 
conventional boards are generally constructed, with a solid polyurethane foam. core,, 
the threaded housing holes are secured by relatively weak material. In contrast, with 
the present invention, the bolts are secured by rails, which in turn are secured to the 
10 interior longitudinal corrugation, resulting in forces exerted on the binding being 
better distributed to the structure of the board, and hence developing more strength. 
The same advantages can be applied to snowboard embodiments, and, to a lesser 

extent, water-skis and snowskis. 

The water chamber, the centrifugal ballast chamber, the reinforcing rod 
15 chambW, the removable fin system, and the slidably- and rotatably-adjustable foot 
binding system portion of the invention, as described above, may also be used, albeit 
without some of the advantages, in connection with conventional boards that are 
currently available, such as foam core boards. 

The corrugated hollow core board of the present invention is light, strong, and 
20 relatively inexpensive to manufacture. Furthermore, the hollow core board makes it 
& possible to conveniently attach various adjustability, versatility and performance 
features and other portions of the invention to the board, as described above. 

Brief Descript ion of the Drawings 
The foregoing aspects and many of the attendant advantages of this invention 
25 will become more readily appreciated by reference to the following detaded 
description, when taken in conjunction with thftaccoinpanvmg dxawmgs, wherein: 

FIGURE 1 is a perspective view of the hollow core board according to the 
present invention; 

FIGURES 2A-2C illustrate a method of forming top and bottom outer-sneu 

30 panels; 

FIGURES 3 A-3D illustrate another method of forming top and bottom outer 
shell panels; 

FIGURES 4A and 4B illustrate a method of sealing the seam of a board; 
FIGURES 5A and 5B illustrate another method of sealing the seam of a 

35 board,; 
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FIGURES 6A-6C illustrate yet another method of sealing the seam of a board; 
FIGURE 7 is a partial cross-sectional view of a hollow core board of the 

present invention; , . 

FIGURES 8A and 8B are examples of the hollow core board constructed in 

5 accordance with the present invention; 

FIGURES 9 illustrates a reinforcing rod chamber containing a longitudinal rod 

™ th ^ FIGURE 10 is a plan view of a wakeboard constructed of the hollow core 
board of the present invention, including a removable fin system and an adjustable 

10 bindm8 ™s HA and 11B are end cross-sectional views illustrating the 
construction of the removable fin system of the present invenUon; 

FIGURES 12A and 12B are a side view and an end view, respectively, of a 

' FIGURES 13 A and 13B are a side view and an end view, respectively, of a fin 

^HC^M is a cross-sectional view of a spring-loaded detent used to 

H^lstlSD illustrate another embodiment of a removable fin system, 
0 including a fin defining a fin head with a plurality of projections; 

FIGURES 16A and 16B are top cross-sectional views of spring-loaded double 
detents used to secure a fin head with a plurality of projections in a fin box; 

FIGURE 17 is an example of a mechanism for releasing a fin head of FIGURE 

l5 1 5 A ^™ is a plan view of a p* of rails slidably supporting a bottom clamp 
plate, usedtosupportanadjustablefootplate; f a h o»rd Ulustratint? 

FIGURES 19A and 19B are end cross-sectional views of a board, illustrating 

a process of installing a pair of rails to the board; 

FIGURES 20A and 20B are side cross-sectional views of a board, illustrating 
30 a process of installing a pair of rails to the board; 

FIGURES 21A-21C illustrate a method of mounting an external element to a 

22A-22D illustrate another method of mounting an external 
element to a hollow core board; 
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FIGURES 23A-23C illustrate yet another method of mounting an external 

element to a hollow core board; 

FIGURES 24A-24C illustrate the construction of a slidably- and rotatably- 

adjustable binding system; 
5 FIGURE 25 illustrates the longitudinal adjustability of a bottom clamp plate 

and a foot plate along a pair of rails; 

FIGURE 26 iUustrates u^angdar adjustabiUty, of a foot plate relative to a pair 

of rails; 

FIGURES 27A-27C illustrate the use of a thumb screw to secure a foot plate 

10 to a hollow core board; and 

FIGURE 28 illustrates pads inserted beneath a foot plate to adjustably raise 

the foot plate relative to a hollow core board surface. 

retailed Descri ption of the P referred Embodiment 
Referring to FIGURE 1, a hollow core board 2 of the present invention 
15 comprises a top outer-shell panel 4 and a bottom outer-shell panel 5 that are disposed 
generally parallel to each other. A performed corrugated panel 6 is sandwiched 
between the top and bottom outer-shell panels 4 and 5. Longitudinal seams 7 of the 
hollow core board 2, where all three panels 4 and 5, and 6 meet, are sealed against air 
or moisture entering into the interior of the board 2. The corrugated panel 16 has a 
20 plurality of longitudinal ridges 19. The longitudinal ridges 19, together with the 
outer-shell panels 4 and 5, define a plurality of longitudinal cavities 20 running the 
length of the board 2 and, thus, the board 2 is largely hollow. It should be understood 
that the shapes or surface geometry of the panels 4 and 5, and 6 are not limited to that 
illustrated in FIGURE 1, but may take various other forms depending on the desired 
25 properties of the board. 

The outer-shell panels 4 and; 5 and the corrugated panel 6 can.be formed of 
almost any raw material, substrate, thermoplastic, or thermoset, such as wood, metal, 
paper, plastic, epoxy, styrene, vinyl, carbon fiber, fiberglass, and Kevlar. When 
fibrous material, such as fiberglass, is used, it is saturated with a binding agent, such 
30 as epoxy. The fibrous material is placed into a heated male/female match fit mold. In 
the alternative, a flat sheet of various material, as described above, may be pre-heated 
in a separate oven, and introduced into a heated male/female match fit mold. 

As a further alternative, corrugated panel 6 and outer-shell panels 4 and 5 may 
be formed by a vacuuming method. Specifically, the fibrous material described above 
35 is drawn by vacuum onto a male mold or a female mold to form a panel. When a flat 
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bottom outer-shell panels 4 and 5. As shown m femll wfemale 

hMt eo a., she^s of — H - *• *■ 

,. „ a„ inflated or inflatable air bag l-> is pasmuuw « 
mold 12. An liuiaiea u. , 4 and 5 are formed 

. • mrrmP 2B too and bottom outer-shell panels 4 ana o <u 
illustrated in FlGURb iu, top « o,,ter-shell Dane s 4 

J .u • wn FIGURE 2C illustrates top and bottom outer-shell pane 
around the ^ ta.13 ^GURE ^ 4 ^ $ ^ fee fonned 

, ^ 5 removed from ^moldl y by ^ ^ Qne 

""S^K 3D illustrate yet another method of farming top and 
FIGURES 3A tnro an o{ ^ , op 

and bottom outer-shell panels 4 ana are P positioned 
Wphi 14 ofasha, — ^ iSSH*-' - he 
heme™ *. shee*. As hrfore, «^ 4 6 My to 

25 wiping, brushing, or dipping; o snnrvinjt. wiping, brushing, or 

«.^k»r .mdenio orimer preparation (e.g. spraying, 
surfaces may further undergo pni^ P. H surfaces of the 

o„«r surface „ u — . . priraK . For this purpose, 

30 substrate, or a Peel riy . a nrime r film. An adhesive 

Ko^liefihnissui.ah.e.hoth.tnoWre.^.pn-*- ^ 

«• i a— nreoared bonding surfaces, in emoouuuw 
M, f 15 W 1 1 panels to «nah.e viewing into ft. interior of a 

*T. I hTwt," ^ luon^ aesthetio treatment of*. « 
35 C elpt, sr^cs tna, he apple, . »- 6 — 
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could be viewed through a window or windows included within either one or both of 
the outer-shell panels, thus- enhancing the overall aesthetic appearance of the board 
and to emphasize its unique structure. Such interior graphics could be applied later in 
the process, but generally, applying them before the corrugated panel 6 is enclosed or 
sandwiched between the outer shell panels would be easier. 

Next, the top and bottom outer-shell panels 4 and 5 and the corrugated panel 
6 are assembled and bonded together to form a hollow core board 2. FIGURES 4A 
through 6C illustrate methods of sealing the longitudinal seams 7 of the board 2. As 
illustrated in FIGURES 4A and 4B, an adhesive 15 is applied to the mating bonding 
surfaces inside the longitudinal seam 7 of the board. The longitudinal edge 14 of the 
corrugated panel 6 underlaps the longitudinal seam 7 between the top and bottom 
outer-shell panels 4 and 5. The edge 14 of the corrugated panel 6 thus interiorly seals 
the seam 7. In the alternative, as illustrated in FIGURES 5A and 5B, the longitudinal 
seam 7 between the top and bottom outer-shell panels 4 and 5 may be sealed with a 
length 'of tape 16 consisting of fiberglass and epoxy. 

FIGURES 6 A through 6C illustrate a further alternative method of sealing the 
longmidinal seam 7. A length of low density foam 17, such as PVC or polyethylene, 
is wrapped by reinforcement fabric 18, such as fiber glass, and epoxy. In place of the 
length of low density foam, an elongate, inflatable air bladder (not shown) also 
wrapped by reinforcement fabric and epoxy, may be used. The foam length is pressed 
into the longitudinal cavity located adjacent the longitudinal seam 7 of the board 2. 
As illustrated in FIGURE 6B, a female/female mold 12 is used to bond all the panels 
together. Once cured, the length of foam fills the longitudinal cavity adjacent the 
seam 7 sealing the seam 7. This seam sealing method may also be used with other 
longitudinal cavities within the board 2 to add strength, or to secure and reinforce fin 
boxes or other board features. 

Because ambient air expands and contracts with temperature fluctuation, it 
may be desirable to nil the hollow longitudinal cavities within the board with a gas 
that does not expand or contract as much as air. This could be done either while the 
mold is closing in the final assembly stage, or after the board is finished. It may also 
be advantageous to drill holes through the walls of the corrugated panel 6 to allow the 
expanding or contracting air to flow from one longitudinal cavity to the next. It may 
further be advantageous to drill a hole through one of the outer-shell panels 4 and 5 to 
allow trapped gas to escape, thus relieving pressure in the final assembly stage. 
Conversely, it may be desirable to inject gas through the same holes to increase 
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pressure within «he canister. These holes would be sealed in most embodiments 

btf0re p^u" pa** — view of a hollow core « 2, jsoduced 

ta sceordancewhh the corruga^d hollow core technology * 

r«Xor frequency of «. longstudina, ridgea 19 of*, corrugated pane, 6 «. 

tiftnmav be varied so that such density is generaUy inversdy proporf onal to 

5 Specifically in regions where th. disrance 2. between the top and bottom outer 
L 0^1 4 ao 5 Lafier, the density or frequency of the longitudinal ndges ,s 
shell paoels 4 aw . ^ of „„„„„ 

Hf ^u™ Inrlapes conducted in acoordaoce with the 
eore board 2 of venous reltlionship t^ween longitudinal ridge frequency 

present Invewon, and the »"~J^^ -j^jg inverse relationship provides 
erredisunceJ. as tf var,« -"J*^^ ^ ^ ^ M separafing 
more uniform strength and ngrdrty across tne w , 

OT ^ dime ^r ««- » ° f — *- ^ r 

^glTor^ *~ - — <*■"-»• — — " ^ 
^"^ZZTZZL of the preaen, inverdh, rhe 

Additionally, since the hoUow core board 2 is air tight, can 

«• . ; rc . euffnr** as well as its cushioning characteristics. 

,„ THeendoponingaincW. siphon holes. £^^^1 amount of 
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the board is in motion, the water drains out through the siphon holes, and the board 
rises toward the surface. Accordingly, the water chamber serves to provide the board 
with controlled buoyancy. Furthermore, one or more of the water chambers can be 
configured to cause the board to assume an upright position in the water when the 
user falls off the board. For example, one or more of the water chambers can be 
situated non symmetrically relative to the boards such as at only one end, or on one 
side, and offset by correspondmg.air chambers, thus forcing one part of the board to, 
tend to sink and the other to float. The board is thus easier to see in the water for 
both the user and boat operators. This increased visibility greatly enhances safety in 
the water. One or more water chambers may be provided and they may be situated 
forward, aft, stern, starboard, or in various combinations of the foregoing depending 
on the particular application. Also, depending on the particular application, to alter 
the rate of buoyancy adjustment and other operating characteristics, the size, shape, 
location, number and other properties of the end openings and siphon holes may be 
varied.' Some of these variations will be fixed at the time of manufacture. However, 
by installing plugs, valves or other closure means for one or more of the siphon holes 
and/or'water chamber end openings, the board users can themselves adjust certain of 

such properties as desired. 

In another embodiment, a longitudinal cavity 20 is formed into a centrifugal 
ballast chamber having closed ends at both ends. The centrifugal ballast chamber is at 
f - least partially filled with centrifugal ballast. The centrifugal ballast can be in the form 
of ball bearings, liquid, or other appropriate substance. In operation, while the user of 
the board is riding forward, he puts more of his weight onto the back of the board 
and, thus, the centrifugal ballast moves to the back of the board. This helps stabilize 
the trailing edge of the board and keeps the leading edge up and out of the water. In 
addition, during a flip move, the centrifugal ballast moves forward or backward 
depending on the direction of the flip to amplify the momentum of the flipping 
motion. Furthermore, during a spin move or a 360-degree turn, the centrifugal ballast 
radiates away from the center of the board by centrifugal force toward one or both 
ends of the centrifugal ballast chamber, thereby amplifying the momentum of the 
spinning motion. This provides a "whip around" sensation to the user. 

In one current embodiment, the centrifugal ballast chamber includes an inner 
wall to divide the chamber into two subchambers of a generally equal length. Both 
such subchambers contain roughly the same amount of centrifugal ballast. This 
ensure that the centrifugal ballast is equally allocated to the front and back of the 
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board during the spinning motion, thereby discouraging elliptical rotation. If the 

polnt o felliptiL rotation is desired, the inner wall can be omitted If **** 
possibility or P ^ ^ , engtft of ^ 

Z^le If Juncture or, if increased user versatility is desired, can be 

:::::: » * ^rr^ri2=^= 

^ j , nn the toD outer panel surface turned by the user, wnen great* 

alloftttewayoeeo ^ . etomber my be employed. For 

preventing the T^*Z**Z drain — may be provided enabting the 

TTh jEEJI* -5 Of solid), viscosity «ri*HX 'oceUoo and/or 
.ppUcation. The oentrifcgel ballast chambers may be prov-M m, 

a user swings the dub, tne cenuuu B « . - . , b head This 

te „ cental fj* ^ » - — 

The longitudinal cavity 20 may also be used as a reinforcing roa 
ineiong«uu . fl«mire curvature or stiffness of the 

removably house a rod therein to adjust rigidity, flexure, curvanu 
removably ^sectional view of a hollow core board 2 

board. FIGURE 9, wmcn , . * longitudinal molded 

illustrates the construction of a reinforcing rod chamber. A longrtu 

35 l^TlM^mi^^^^ 1 ^^^^ AUeaSt 



WO 00/09222 



-13- 



PCT/US99/18010 



one end of the longitudinal cavity forming the reinforcing rod chamber includes an 
opening and a removable plug or closeable valve for sealing the opening. Through the 
opening, a fiberglass or graphite rod 23 may be inserted and removed. It is 
advantageous to form a plurality of reinforcing rod chambers in a board 2 so that 
5 users can adjust the stiffness, flexure and/or curvature of the board depending on their 
own preferences and operational bias. 

For example, if more rigidity or stiffness is desirable, one or more rods 23 are 
inserted into one or more reinforcing rod chambers. If less rigidity is desirable, the 
rods 23 may be removed. Further, if rigidity at only one side of the board is desired, 
10 one or more rods may be inserted to only that side of the board. If a more concave, 
convex, or torsional board curvature is desired, appropriate combinations of 
reinforcing rods and rod chambers can be provided to accomplish these results. 

Similarly, to enhance and modify the structural effect of certain reinforcing 
rods, the molded holder 22 can be configured to force a pre-defined curvature for 
15 tensioA or compression to the reinforcing rod. For example, in one embodiment at 
one of the ends of the rod chamber (or the molder holder 22) a threaded female 
housirfg is provided. Corresponding male threading is provided at the same end of the 
reinforcing rod such that the reinforcing rod can be screwed into the threaded female 
housing and fixably secured. At the opposite end of the rod chamber (or the molder 
20 holder 22) another rod housing is provided which houses the rod for rotation relative 
to rod chambers and the board. The rod itself is fixed with a fixed screw head cap 
which enables the rod to be axially rotated, but prohibits axial movement of the rod 
through the non-threaded rod housing. As a result of this configuration, clockwise 
axial rotation of the rod (by means of a screwdriver for example) will induce tension 
25 in the rod and consequent curvature (or strength adjustment) in the board. Such 
curvature is determined 4>y the particular. ■aon£w^-&to^ xiul ^ ( or m)ldei 
holder 22), the internal structure of the rod, or other variables. Conversely, 
compression can be induced in the rod with opposite or like results by reversing the 
rotation of the rod and/or configuring the non-threaded rod having to induce 
30 compression into the rod rather than tension. 

The molded holder 22, illustrated in FIGURE 9, may also be used in forming a 
water chamber or a centrifugal ballast chamber described above to add strength to the 
interior of the longitudinal cavity, or to otherwise adapt the interior geometry of the 
cavity as may be desired for the particular chamber. Alternatively, the longitudinal 
3 5 cavitips themselves may serve as the chambers. 
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With each and all of the water chamber, centrifugal ballast <M». j£ 
witn eacn i„„rih,rii na l cavitv a transparent window may be 

forcing rod the J^ina! cavity. This 

provided on .he top or ^""££L ^ it any. as .he 

^l^tnTer the centrifhga. halas. chan.be,, and *e reinforcing rod 
J"*! ^ W *> be provide* albei, with ,oas of son.e advance, 

10 *-nrr^ :"r™ when . 

system 26. Refernng to FIGURES 11A .* I. (See 

20 and an end view, reactive!,, of one example of ^ 

fron, . fc* sheet of graphite, « ^ 13B arc a 

side view and an end v»ew, respectively <* * e isusedasa means, 

25 which is housed ui the fin box 28. Spec* J> ^^34 10 the slit of 

m °^Tn<££7:7^^ - tended d«e», ,.. 

^7 r^uld bV^olood m to spring-loaderi d«=nt 38 aa descnbed 
proved. It should be unoe otha mKms of 

3„ above is Mn* ^^^^.o'u.oaesBiedin.hean. 

^GI^ HsT*^ S LstrJLher embodhneo. of. removable fin 
3ys.cn, 26. Aa before, the fin system 26 compn« , a head 

l^^»**^*' U £££"£L a am. 42 
35 34 includes a pluraUty of projecnons 40. Each projecnon 
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therethrough. The fin box includes a plurality of slits 43 for receiving the projections 
40. The number of the slits-43 is greater than the number of the projections 40 so that 
the fin head 34 can be inserted to the fin box 28 at a varying relative position with 
respect to the fin box 28, as illustrated in FIGURES 15B through 15D. 

5 Referring back to FIGURE 15 A, the fin head 34 is secured to the fin box 28 

with a spring-loaded double detent 44. FIGURE 16Ais a top cross-sectional view of 
the fin head 34 secured to. the fin box 28,by the spring-toaded double detent44. The, 
double detent 44 is housed inside the fin box 28, and includes two balls that are 
spring-loaded. Upon complete insertion of the projections 40 into the slits 43 of the 

10 fin box 28, the spring-loaded balls pop into two slots 42 provided through two 
projections 40 of the fin head 34. FIGURE 16B is an enlarged partial view of 
FIGURE 16A illustrating a detailed top view of a slit 43. As seen, a plurality of 
raised ridges 46 may be provided on the inner surface of the slit 43. The raised 
ridges 46 serve to tightly secure the fin head 34 inserted into the slit 43". 

15 n FIGURE 17 illustrates an embodiment of a mechanism for releasing the fin 
head 34 from the fin box 28. A spring-loaded lock release button 48 disposed within 
a butto'n guide 50 is provided within the fin box 28. When pressed, the lock release 
button 48 enters between the fin head 34 and the spring-loaded double detent 44 to 
separate the two, thereby releasing the fin head 34 from the double detent 44 and, 

20 hence, from the fin box 28. 

a It should be understood that the spring-loaded double detent and the spring- 

loaded lock release button as described above are illustrated as alternative 
embodiments, and various other means for securely attaching and removing the fin 
head 34 to and from the fin box 28 may be utilized by those skilled in the art without 

25 departing from the spirit and scope of the invention. 

Although the movable fin system described above : is more easily and 
efficiently used with the corrugated hoUow core portion of the invention, it may also 
be used albeit with loss of some advantages with a conventional board, such as a foam 
core board, by installing the fin box within the board. In such embodiments, the fin 

30 box is connected to the foam core rather than to a longitudinal cavity of a hollow core 
board. 

As illustrated in FIGURE 10, when a hollow core board 2 of the present 
invention is utilized to form a wakeboard or snowboard, a pair of slidably- and 
rotatably-adjustable foot binding systems 27 may be conveniently attached to the 
35 boardj2. 



PCI7US99/18010 

WO 00/09222 

-16- 



10 



FIGURES 18 through 28 illustrate detailed construction of the foot binding 
. 27 TOURE 18 1 Plan view of a pair of lipped channel rails 52 securing, 
SY T ^ll i slidable bottom clamp plate 54 therebetween. 

in currenuy F lt THOTTRF 26^ so as to recess the 

* c* * of>nerallv rectangular shape (See FIUUKts, zo; so ^ ^ 

4 In other embodiments the binding system may be raised above or lower 
Lllto the top outer ^p-d^-^P-^"-- 

deferring again to FIGURES 18 and 19B, preferably three or more threaded 
Referring ag longitu dinal cavity 20 for supporting and 

holes 60 are provided over and along b» 2QA ^ 2t)B rail 52 

• *»rh rail 52 to the board. Referring to FIGURES 2UA ana wo 

U. top on.er-.heU »- 4. - ^KT^ 20B v*ious other meshods 
0 to addition to that sho»n » FIGURES 52 ,„ ,he top outer- 

C of pUs^ood. or — . U - ■ 

In FIGURE 21 A, an an ^ ^ 65 

tatfmdM cavUy 20. I"^ 21 ^^; is inserted into the driUed ho.. 

■ :rrs^-^-— — ..sr. 

» — - 

reinforcement stnp 73 may be used »nen ao 

Yet anomer anemanve m«hod of se^ng -""^^L^w 
fc^HBMIM*"** tan ^^^n.longtadtad 

35 ^^•^KUtTi-^- 
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as to coincide with the opening of the extruded receiver 74. As illustrated in FIGURE. 
23 C, an external element 79- can be inserted, indexed, rotatably-inserted, or positioned 
by hand into the receiver 74. 

However the rails 52 are secured to the top outer panel surface 4, they are 
also configured to secure a slidable bottom clamp plate 54. The assembly of the 
bottom clamp plate 54 and the rails 52 are illustrated in end cross-sectional view 
FIGURE 24A. . The bottom damp, plate 54 includes lateral projections 80 at its both 
ends. The projections 80 are mated with corresponding indents provided along the 
length of both rails 52. Thus, the bottom clamp plate 54 is secured just above the top 
outer surface 4 of the board 2, but is also slidable between the rails 52, throughout the 
length of the rails 52. It should be understood that the above-described construction 
is given for illustrative purposes, and various other constructions are available to 
slidably attach the bottom clamp plate 54 to the rails 42. However bottom clamp 
plate 54 is slidably attached to rails 52, bottom clamp plate 54 is also configured to 
adjustably secure foot plate 56. 

FIGURES 24B through 28 illustrate: (a) adjusting the position (fore or aft on 
the bdard 2) of the bottom clamp plate 54 relative to the rails 52; (b) adjusting the 
plan-view angular rotational orientation of the foot plate 56 relative to the bottom 
clamp plate 54; and (c) fixating both the bottom clamp plate 52 and the foot plate 56 
to the rails 52. 

Referring to FIGURE 24B, the bottom clamp plate 54 includes two threaded 
holes 81 at both its ends adjacent the projections 80. In operation, a user can slidably 
adjust the bottom clamp plate 54 to its desired position (more or less fore or aft) 
relativeto the rails 52, as illustrated in FIGURE 25. Referring back to FIGURE 24B, 
over the bottom clamp plate 54, the user places a foot plate 56. As illustrated in 
FIGURE 25, the foot plate 56 includes a plurality of circularly arranged slots 82. 
therethrough. As illustrated in FIGURE 26, by changing which portion of which slots 
82 are aligned with the two threaded holes 81 provided through the bottom clamp 
plate 54, the user can vary the plan-view angular rotational orientation of the foot 
plate 56 relative to the bottom clamp plate 54. The range of plan-view angular 
rotational orientation adjustment can be varied depending on the particular 
application. For example, for wakeboard purposes, it has been found satisfactory to 
vary the plan-view angular rotational orientation of the foot plate 56 between ±34 
degrees relative to a horizontal axis 87 that lies between and is perpendicular and 
rougljly coplanar with the two pairs of the rails 52. 
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Again referring back to FIGURE 24B, over the foot plate 56, a top clamp 
plate 84 including two holes 86 at its both ends is placed, to be ahgned wUh the 

otol clan, pll 54. At this point, the holes 86 provided through the topc^np 
Plate 84 the slots 82 provided through the foot plate 56, and the holes 81 prodded 
CugVthebotto m cla mP p,ate54area 1 laUgned. ^-s^^bscr^ 
88 into the aligned holes 86 and slots 82 and 81. Refemng to FIGURE 24C as the 

hul screws 88 are tightened, the top damp plate 84 and the boUon > clamp p * 
bind the foot plate 56 and the rails 52 therebetween, thereby fixaung the foot plate 
TS2 52 both with respect to fore and ail position, and with the degree of plan- 

— C tfe ^ mu8traU f emboo^t of 
the thumb screw 88 As illustrated in FIGURE 27B, the thumb screw 88 m one 

!Lnch 90 is inserted into the access hole 89 to tighten and loosen the thumb *rew 
r^sir^ ^GURES 27B and 27C. Thus, by merely loosening the thumb 

t hlhtlv a user can quickly and easily: (a) slide either foot forward or 
screws 88 shghtly, a user c*n qy ^ Qf farther 

Srou^t 'direction of travel) of the board; and/or (d) any combmaUon of £ 
, 7oTZ the desired position (in all of the foregoing respects) - selected, that 
position is then fixed simply by tightening the thumb screws 88 

t^Z of ate S2 is United otd, by the suengdt of the foot ptate 56 and d«t the 

,„ than that illustrated in FIGURE 26. However -tat. *, *»« *-« J £ 
within the range of rotation thereby defined end delated, Ore foot plate 56 can 
"med to vitally any position, and la no, as in the prior «. resmaed ,o a finde 
'ZL of positions defined by a finite number of discrete, 
Thus, the user ear, adjust the angular rotational onentatton to the exact ptete 

35 positjon. 
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Likewise, unlike the prior art binding, which can only accommodate 
positioning the foot at certain positions defined by discrete predetermined holes in the 
board, with the present invention, the user's foot can be positioned at an infinite 
number of increments within the range defined by the rails. Specifically, referring to 
FIGURE 25, foot plate 56 begins in position A, but can be moved forward distance 
dl to position Al or backward a distance d2 to position A2. It should be understood 
from the foregoing that distance, dl and. dl are limited only, by the length of rails 52, 
and that the rails 52 may be any length desired, up to and including the entire length 
of board 2. It should further be understood that however long are the rails 52, and 
consequently the distances dl and d2, the foot plate can be positioned at virtually any 
point along the length of rail 52. That is, with the present invention, the user is not 
restricted in fore and aft binding adjustment to only certain pre-defined points. 

FIGURE 28 is a longitudinal cross section of board 2 which illustrates another 
adjustability aspect of the binding system 27 of the present invention. Pads 92 and 94 
are inserted between the foot plate 56 and the bottom clamp plates 54. The pads 92 
and 94 may be formed of any suitable material preferably having shock-absorbing 
characteristics, such as rubber. The pads 92 and 94 serve to elevate the foot plate 56 
relative to the board 2 so as to allow the foot plate 56 to flex during use. 
Furthermore, the pads 92 and 94 themselves have shock-absorbing function. Also, by 
providing pads 92, 94 of different thickness, the foot plate 56 can be sloped with 
respect to the surface of the board 2, as illustrated in the example of FIGURE 28. In 
wakeboarding and other board sports, it is often desirable to have a front foot plate 
slightly sloping up forward, and a rear foot plate slightly sloping up rearward in order 
to stabilize the user's positioning aboard. The user can easily make such adjustment, 
by simply changing the thickness, size, or number of pads to be used on each of the 
bottom clamp plates 54. In alternative embodiments of ther invention adjusting the 
angle of the foot plate can be accomplished by mounting rails 52 at an angle relative 
to board 2, and/or by providing curved rails 52. For example, in applications of the 
invention where constantly sloping the foot plate relative to the board is more 
important, or otherwise desirable rails 52 can be continuous over a substantial portion 
of board 2 and can be curved concavely relative to the top-outer-shell panel (when the 
board is upright), so that the curve roughly follows an arc circumscribed by a radius 
the length of the average user's leg, so as to compensate for the angle of inclination 
imposed on the bottom of the user's foot as a result of separating the feet from one 
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anotite. on the board 2. Tints, as ,he use* fee, separate from one A *e 
mm upward thereby elevating and tilting Ik. fee. toward each other. 

Accordingly the binding system 27 of the present tnvenuon allows for 

orientation, and (o) heigh. and angle adjustment, of tint foot plate 56 rebttv 

^^gh — — ^iiss:^ 

rn^^elteroftheboaad. 

inn— adjustable wi* tite « 56 ^ ^ ^ ^ 

iUustrrued in .he example of FIGURE 28, " ofUle 2> 

such embodiments, the rails ^ wo secured to housing 

include: water skis, knee boards, snow sns, 
and paddles, divmg boards, helmets, stun gu , 

and composite ski rope handles. 
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While the preferred embodiment of the invention has been illustrated and 
described, it will be appreciated that various changes can be made therein without 
departing from the spirit and scope of the invention. 
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The embodiments of the invention in which an exclusive property or privilege 
is claimed are defined as follows: 

1 A hollow core board including: 

first and second outttr-sh.il panels disposed generally parallel to each other, 
a corrugated inner panel having a plurality of longhudinal ridges and toposed 
between the firs, and second outer-shell panels and bonded to the outer-shell I panels, 
IZ to fortn a plurality of longitudinal cavities between fit. firs, and second outer- 
shell Danels each longitudinal cavity having both ends; and 

aHeas. one feLre selected from .he ^up consisting of (a) a, lea* one water 
chamber .he water chamber comprising one of the .ongitudinal cavtuea both ends 0 
t water chamber cavity including openings for passing water thererhrough; (b) a, 
^oertrifuga. ballast chamber, the centrifug* ball*, clamber comprtstng one 
T*Z2«£ cavities, both ends of the canhifitga. balmat d»mb« b-. 
11' ^cavity forming me comrtfitgal ballast dumber — g cantrtiugal MM 
"a, can Lei throughout Ute togth of the cavhy. (c) at leas. on. r«nfor tug 
Z JnL th, rtinfbrcing rod chamber comprising one of the longttuduud cues, 
a^Tof bom ends of m. reinforcing rod dumber cavhy indudmg an opentng 
1 Tplug for seaung U» opting, th. reinforcing rod chamber fisrther tnc u6ng a rod 

oZina a fin box mi a fin, .he fin box fmad into on. of *, longrtuduul cavtuas, 
Z rlnT.t he* fit. fin h«d removably *cur«4 M. fin bo* by a spru*. 

led ddeo. and (.) a. M one .djuaab.. foot binding system — L^t 
on. pair of rails, a bottom clamp plate, and a foot plate, the p.* of ratls attached u> 
Z Z i-i* along two of *. .ongitttdina, ca^fies. rasls and* 
Iporting th. bottom damp plat. . hOT b«w«n. «he bottom dtmsp *» »PP«™. 
Z£L *»» ** « plat, provided for supportmg a .* foo, *. 
damp pL indudmg a airing nKana for fixaung *. bottom damp pm« tt.ut.rads 
at a desired position. 

2 The hollow core board of Claim 1, wherein the openings at both ends 

of the longitudinal cavity forming the water chamber include siphon holes. 
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3. . The hollow core board of Claim 1, wherein the centrifugal ballast 
inside the longitudinal cavity forming the centrifugal ballast chamber is selected from 
the group consisting of ball bearings and liquid. 

4. The hollow core board of Claim 1, wherein the longitudinal cavity 
forming the centrifugal ballast chamber includes at least one axially provided block 
wall to divide the longitudinal cavity into at least two subchambers, each subchamber 
including centrifugal ballast that can travel throughout the length of the subchamber. 

5. The hollow core board of Claim 1, wherein the removable rod is made 
of material selected from the group consisting of fiberglass and graphite. 

6. The hollow core board of Claim 1, wherein the density of the 
longitudinal ridges of the corrugated inner panel at a portion of the board is inversely 
proportional to the distance separating the first and second outer-shell panels at the 
same portion. 

, 7. The hollow core board of Claim 1, wherein the exterior surface of the 
board is air tight. 

8. The hollow core board of Claim 1, wherein the longitudinal cavity 
... fonned into the feature selected from the group consisting of the water chamber, the 

centrifugal ballast chamber, and the reinforcing rod chamber, includes a transparent 
window provided through at least one of the outer-shell panels. 

9. The hollow core board of Claim 1, wherein the fin head defines a 
plurality of projections and the fin box includes a plurality of slits for receiving the 
projections; the number of the slhs being greater dianthe number of the projections to 
allow for adjustable positioning of the fin head in the fin box. 

10. The hollow core board of Claim 1, wherein the securing means for 
fixating the bottom clamp plate to the rails comprises: 

a top clamp plate placed over the foot plate, the top clamp plate including at 
least one hole therethrough; 

the foot plate including at least one slot therethrough; 

the bottom clamp plate including at least one hole therethrough; 
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the rails siidably supporting the bottom clamp plate being bound between the 
bottom clamp plate and the foot plate; and 

at least one thumb screw inserted through the hole of the top Camp plate, the 
slo t of the foot plate, and the hole of the bottom clamp plate for binding the foot plate 
and the rails between the top and bottom clamp plates. 

U. The hollow coreboard of Claim 10, wherein the foot plate includes at 
least two slots therethrough. 

12 The hollow core board of Claim 1, which further includes at least one 
removable pad inserted between the foot plate and the bottom clamp plate. 

13 The hollow core board of Claim 12, wherein the foot plate is 
rt *d bv at least two bottom clamp plates, each of the bottom clamp plates 

to elevate the foot plate relative to the bottom clamp plates. 

H A board used in water sports including at least one longitudinal water 
hambe the water chamber extending inside and throughout the length of the board 
St^STU both ends include openings for passmg water 

therethrough. 

15. The board of Claim 14, wherein the openings at both ends of the water 
chamber include siphon holes. 

16 The board of Claim 14, wherein the water chamber further includes a 
transparent window provided through the surface of the board. 

17 Aboard including at least one longitudinal centrifugal ballast chamber, 
the centrifugal ballast chamber extending inside and throughout the length of he 
^ J Id hlg both ends, the both ends being closed, the central baUas 
^beTlntainlng centrifugal ballast inside that can travel throughout the length of 
the chamber. 

18. The board of Claim 17, wherein the centrifugal ballast is selected from 
the group consisting of ball bearings and liquid. 
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19. The board of Claim 17, wherein the centrifugal ballast chamber 
includes at least one axiallyprovided block wall inside to divide the longitudinal cavity 
into at least two subchambers, each subchamber including centrifugal ballast that can 
travel throughout the length of the subchamber. 

20. The board of Claim 17, wherein the centrifugal ballast chamber further 
includes a transparent window provided through the surface of the board. 

21. A board including at least one reinforcing rod chamber, the reinforcing 
rod chamber extending inside and throughout the length of the board and having both 
ends, at least one of the ends including an opening and a plug for sealing the opening, 
the reinforcing rod chamber further including at least one rod removably inserted into 
the reinforcing rod chamber. 

22. The board of Claim 21, wherein the rod is made of material selected 
from the group consisting of fiberglass and graphite. 

,23. The board of Claim 21 which includes a plurality of reinforcing rod 
chambers. 

24. The board of Claim 21, wherein the reinforcing rod chamber includes a 
transparent window provided through the surface of the board. 

25. A removable fin system to be mounted onto a board, the fin system 

comprising: 

a fin including a fin head; and 

a fin box to be fitted into the board, the fin box including a slit for receiving 
the fin head, the fin box further including; a spring-loaded detent for removably, 
securing the fin head in the fin box. 

26. The fin system of Claim 25, wherein the fin head includes a plurality of 
projections, and the fin box includes a plurality of slits for receiving the projections, 
the number of the slits being greater than the number of the projections to allow 
adjustable positioning of the fin head in the fin box. 

27. An adjustable fool binding system to be mounted onto a board, the 
binding system comprising: 

at least one pair of rails; 
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a bottom clamp slidably supported by the rails; - 
a foot plate for supporting a user's foot supported by the bottom clamp plate, 

28 The binding system of Claim 27, wherein the means for securing the 

bottom r r P ;r see - ^ fc toP ^ ^ — « 

least one screw hole therethrough; 

the foot plate including at least one slot therethrough; 

£ bin, Camp P Ut« including a. leas, one screw hole therChrough, 
reriably "pporung the bottom csamp plate being hound between the 

' 29 . The binding sysmm of Claim 28, wherein the foot plate include, . 
least two slots therethrough. 

,„ The Wooing syaem of Chin. 27, which further incfudea at leas. on. 
^ovaUepadlnsenedl^een^foo.p.a.e^UsebonomeUn.pp..... 

, , The binding system of Claim 30, wherein me foot plat, is supported by 

one removable pad inserted between itself and me foot plate, 
plate relative to the bottom clamp plates. 

32 A hollow shaft having a proximal end and a distal end, mejtaft 

the proximal end of the shaft. 
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